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Description 



The oresem invention relates to a soi.d. controlled release , oral oosage form conta.ning dihydrocodeine 
for use m the treatment of moderate to severe pain . 

According t0 me present invent.on there is provided a solid, controlled release, oral dosage form the 
oosage rorm comprising an analges-cally effective amount of dihydrocodeine or a salt thereof .n a controlled 
release mat™ wherein the dissolution rate invitro of the dosage form, when measured by the USP Paddle 
Methoc at ,00 rpm in 900 mi. aqueous buffer (pH between ,.6 and 7.2) at 37- C is between 25% and 60% 
(by wt, d.hycrocode.ne re.eased after i hour, between 45% and 80% (by w„ dihydrocodeine"7eleasedlrter 

I0u wb 71 f '° IF— Wt> dlh y drocode - -.eased after 3 hours and between 70% and 
100. ,by w, d.hydrocodeme released after 4 hours, the in_vitro release rate being independent of P H 
between P H ,.6 and 7.2 and such that the peak plasma le^eToFdihydrocodeine obtained in vivo occurs 
between 2 and 4 hours after administration of the dosage form. 

USP Paddle Method is theiPaddle Method described in US Pharmacopoeia XXI (1985) 

the InTr^ H PeC ' H^ 10 "- " independent of P H " ™™ fat the difference, at any given time, between 
the amount of d.hydrocode.ne (or a salt) released at pH 1.6 and the amount released at any other pH upto 

bin ,s so'' ? h 72 ( T ~ ^ USi ° 9 the USP Padd ' e Meth0d at lOOrprn inVoOm, apueous 

extent' ^ ' " * ln a " C3S6S ' 3 me3n of at lea * «"•" 

In the present specification, "peak' plasma level of dihydrocodeine obtained in vivo" refers to the 
maximum mean concentration of dihydrocodeine found in the plasma of at leasTsbTheafthy human 
volunteers, when the volunteers are subjected to a single dose, pharmacokinetic study 

Pt9,w ™* tne dissolution rate is between 25% and 50% (by wt) dihydrocodeine released after 1 hour 
a^ThourJ 3,ter 2 h ° UrS ' be,W6en 6 ° % 8 ° % 3fter 3 h0urS and between 70% and 90%' 

hn Prefer S' ,h ! dissolu,ion rate is betwe ^n 30% and 50% (by wt) dihydrocodeine released after 1 

85% aftHhours ^ * h ° UrS - betW8en 6 ° % *" ™ «" 3 h ° UrS 3nd betW3e " 70% and 

Preferably the peak plasma level of dihydrocodeine is obtained in vivo between 2.25 and 3.75 hours 
after administration of the dosage form. a u o./a ..uurs 

in pTsma ^siT^™ " admWsterBd 33 dih y dr °<^eine tartrate and the method of dihydrocodeine 
<i) Extraction from plasma into dichloromethane. 

(ii) Extraction from dichloromethane into dilute sulphuric acid and 

(iii) HPLC. 

the peak plasma level of dihydrocodeine (per ml. of plasma) is preferably between 1.5 x 10- and 3x10- 
most preterably between 2 x 10- and 3 x 10-. of the amount of dihydrocodeine tartrate administered 

nr* Jrlw' k !° mQ ° Q f dih y dr °= odeine tartrate is administered, the peak plasma level of dihydrocodeine is 
preferably between 90 and iSOngmr*. especially between 120 and iSOngml- 

admr^t dr0C °, de i ne b3 ? e ° f 3 Salt ° th6r th3n the ,3rtrate is Ministered, the preferred ratio of drug 
tr^TlT? * 8V !' ° f dihydrocodeine ™ st b * busted according to the molecular weight of 
the base or salt By keeping w.thin these narrow ranges for invitro dissolution rates, the present inventors 
have surprismgly found that although the present oral d^irje forms give peak plasma leve.s o 

I vdr r oSr e betWeen 2 ^ 4 h ° UrS 3f,er admi «°"- they sti.. afford therapeutic !e e o 
d^ydrocodeme invjvo over at least a 12 hour period, and can therefore be used on a twice daily basis 

In order to obtain a controlled release drug dosage form having at least a 12 hour therapeutic effect it 
is usual .n the pharmaceutical art to produce a formulation that gives a peak plasma level of the drug 
between about 4-3 hours after administration (in a s.ngle dose study). The present inventors have 
surpris.ngly found that, in the case of dihydrocodeine. a peak p.asma .eve. at be.wee 2-4 hours after 
aam.n.stration gives at least 12 hours pain relief. 

Most surprisingly the present inventors have also found that the pain relief obtained with the present 
formulation ,s greater than that achieved with normal reiease formulations giving peak p,asma Lefs (o 
dihydrocodeine, ,n the normal period of 1-2 hours after administration ' 

Furthermore, in the case of the present dosage- form, therapeutic levels are generally achieved without 
concurrent s.oe effects, such as nausea, vomiting, constipation and drowsiness, wh.ch are often assorted 
w„h high blood levels of dihydrocodeine. There is also evidence to suggest that the use of the present 
dosage torms leads to a reduced risk of drug addiction. 
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A :.:-:ne! aci vantage of tne ores err; -opposition, which leases dihydiocooems a: a rate r.a T 
incieoe^.nei; o-: oeiween anc ~ 2 :s rna* it avoics dose dumping upor. ora : acmirnsirat-o-- ir ether 
words, tne dihydrocoaeine is releasee evenly inroughout the gastrointestinal tract. 

The present orai dosage form may pe presented as. for example, granules or pellets in a capsule or in 
5 any oner suitaoie solid form. Preferably, nowever. the oral dosage form is a tablet. 

The resent oral dosage form preferably contains between 30 ano iSOmg. especially between 50 and 
I20mg. y dihydrocodeine tartrate. Alternatively the dosage form may contain moie equivalent amounts of 
other dihvdrocodeine salts or of the dihydrocodeine base. 

The oresent controlled release matny may be any matrix that affords in vitro dissolution rates of 
w dihydrocodeine within the narrow ranges required and that releases t he dihydrocodeine in a pH independent 
man ner. " ^_^==_ 

Suitaoie materials for inclusion in the controlled release matrix are 

(a) Hvarophilic or hydrophobic polymers, such as gums, cellulose ethers and protein derived materials. 
Of these polymers, the cellulose ethers, especially hydroxyalkylcelluloses and carboxyalkylcelluloses. are 

75 preferred. The oral dosage form may contain between 1% and 80% (by weight) of at least one 
hyarconilic or hydrophobic polymer. 

(b) Digestible, fong chain (C?-C= c . especially C&-C* c ). substituted or unsubstituted hydrocarbons, such as 
fatty acids, fatty alcohols, glyceryl esters of fatty acids, mineral oils and waxes. Hydrocarbons having a 
melting point of between 25* and 90 «C are preferred. Of these long chain hydrocarbon materials, fatty 

20 ^l[pha^j_alcohqls are preferred. The oral dosage form may contain up to 60% (by weight) of at least 
one digetible. long chain hydrocarbon. 

(c) Poiyalkylene glycols. The oral dosage form may contain up to 60% (by weight) of at least one 
polyalkylene glycol. 

One particularly suitable matrix comprises at least one water soluble hydroxyalkyl cellulose, at least one 
25 C:2-C? ; . oreferably C^-Co;. aliphatic alcohol and : optionally, at least one polyalkylene glycol. 

The at least one hydroxyalkyl cellulose is preferably a hydroxy <C. to C 5 ) alkyl cellulose, such as 
hydroxypropylceliulose, hydroxypropylmethyicellulose and especially hydroxyethyl cellulose. The amount of 
the at least one hydroxyalkyl cellulose in the present oral dosage form will be determined, inter alia, by the 
precise rate of dihydrocodeine release required. Preferably however, the oral dosage form contains between 
30 2% anc 20%. especially between 3% and 12% (by wt) of the at least one hydroxyalkyl cellulose. 

The at least one aliphatic alcohol may be. for example, lauryl alcohol, myristyl alcohol or stearyl alcohol. 
In particularly preferred embodiments of the present oral dosage form, however, the at least one aliphatic 
alcohol is cetyl alcohol or cetostearyl alcohol. The amount of the at least one aliphatic alcohol in the present 
oral dosage form will be determined, as above, by the precise rate of dihydrocodeine release required. It 
35 will also depend on whether at least one polyalkylene glycol is present in or absent from the oral dosage 
form. In the absence of at least one poiyalkylene glycol, the oral dosage form preferably contains between 
8% and 40%, especially between 12% and 36% (by wt) of the at least one aliphatic alcohol. When at least 
one polyalkylene glycol is present in the oral dosage form, then the combined weight of the at least one 
aliphatic alcohol and the at least one polyalkylene glycol preferably constitutes between 8% and 40%. 
40 especially between 12% and 36% (by wt) of the total dosage form. 

In the present preferred dosage form, the ratio of the at least one hydroxyalkyl cellulose to the at least 
one aliphatic alcohol/polyalkylene glycol determines, to a considerable extent, the release rate of the 
dihydrocodeine from the formulation. A ratio of the at least one hydroxyalkyl cellulose to the at least one 
aliphatic alcohol/polyalkylene glycol of between 1:2 and 1:4 is preferred, with a ratio of between 1:3 and 1:4 
45 being particularly preferred. 

The at least one polyalkylene glycol may be. for example, polypropylene glycol or. which is preferred, 
polyethylene glycol. The number average molecular weight of the at least one polyalkylene glycol is 
preferably between 1000 and 15000 especially between 1500 and 12000. 

In addition to the above ingredients, the controlled release matrix may also contain suitable quantities of 
so other materials, e.g. diluents, lubricants, binders, granulating aids, colorants, flavorants and glidants that are 
conventional in the pharmaceutical art. 

In order to facilitate the preparation of a solid, controlled release, oral dosage form according to this 
invention there is provided, in a further aspect of the present invention, a process for the preparation of a 
. solid, controlled release, oral dosage form according to the present invention comprising incorporating 
55 dihydrocodeine or a salt thereof in a controlled release matrix. Incorporation in the matrix may be effected, 
for example, by 

(a) wet granulating at least one water soluble hydroxyalkyl cellulose with dihydrocodeine or a 
dihyorocodeine salt to form granules. 
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(b) m.xing the hydroxyalkyl cellulose containing granules with at least one C : -C 35 aliphatic alcohol, and 
(O optionally, compressing and shaping the granules. 
In this case the amount of water added during the wet granulation step is preferably between 1 5 and 5 
times, especially between 1 .75 and 3.5 times, the dry weight of the hydroxyalkylcellulose. 

The present solid, controlled release, oral dosage form and processes for its preparation will now be 
described by way of example only. 



Example 1 



Dihydrocodeine tartrate (60g) was wet granulated with anhydrous lactose (58.4g) and hydroxyethyl 
cellulose (20.4g; Natrosol 250 HX. Trade Mark) for 10 minutes and the granules were sieved through a 16 
mesh screen. The granules were then dried in a Fluid Bed Dryer at 60 *C. 

To the warmed dihydrocodeine containing granules was added molten cetostearyl alcohol (62 2g) and 
the whole was mixed thoroughly. The mixture was allowed to cool in the air, regranulated and sieved 
through a 16 mesh screen. 

Talc <2.0g) and magnesium stearate (2.0g) were then added and mixed with the granules. The granules 
were then compressed into 1000 tablets each containing, 





mg/tablet 


Dihydrocodeine Tartrate 


60.0 


Anhydrous Lactose 


58.4 


Hydroxyethylcellulose 


20.4 


Cetostearyl alcohol 


62.2 


Talc 


2.0 


Magnesium stearate 


2.0 



Example 2 

The procedure of Example 1 was followed except that the quantities of the ingredients were chosen to 
give 1000 tablets each containing. 





mg/tablet 


Dihydrocodeine Tartrate 


120.0 


Anhydrous Lactose 


94.0 


Hydroxyethylcellulose 


20.0 


Cetostearyl alcohol 


60.0 


Talc 


3.0 


Magnesium stearate 


3.0 



Example 3 



The procedure of Example 1 was followed except that the quantities of the ingredients were chosen to 
give 1000 tablets each containing. 





mg/tablet 


Dihydrocodeine Tartrate 


90.0 


Anhydrous Lactose 


40.5 


Hydroxyethylcellulose 


22.5 


Cetostearyl Alcohol 


67.5 


Talc 


4.5 


Magnesium Stearate 


3.75 
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Example 4 

The procedure of Example 1 was followed except that the quantit.es of the ingred.ents were chosen to 
gtve 1000 tablets each containing. 



70 



75 



20 





mg-tabiet 


Dihydrocodeine Tartrate 


120.0 


Anhydrous Lactose 


54.0 


Hydroxyethylcellulose 


30.0 


Cetostearyl Alcohol 


90.0 


Talc 


6.0 


Magnesium Stearate 


5.0 



Example 5 — 

The procedure of Example 1 was repeated except that the wet granulation step proceeded for 12 
minutes. 

Example 6 



25 



30 



35 



The procedure of Example 1 was repeated except that the wet granulation step proceeded for 16 
minutes. 

in Vitro Dissolution Studies 

A. In vitro dissolution studies were conducted on tablets prepared as described in Example 1 The 
dissolution method was the USP Paddle Method described in US Pharmacopoeia XXI (1985) The paddle 
speed was 100 rpm, the temperature was 37 • C and the solution was 

(a) 900 ml. aqueous buffer (pH 1 .6) 

(b) 900 ml. aqueous buffer (pH 4.6) 

(c) 900 ml. aqueous buffer (pH 6.5, USP buffer), and 

(d) 900 ml. aqueous buffer (pH 7.2). 

The amount of dihydrocodeine tartrate released was analysed by uv spectrophotometry (at 284nm) 
Results are given in Table 1 . 



TABLE 1 



40 



45 



SO 



55 



Time (hr) 


Wt. °/c 


> Dihydrocodeine Tartrate released 


pH 1.6 


pH 4.6 


pH 6.5 


pH 7.2 


1 


43.8 


43.6 


fir- 

43.9 


44.1 


2 


63.4 


62.1 


62.5 


63.1 


3 


76.7 


75.1 


75.4 


77.6 


4 


86.3 


85.0 


84.8 


87.4 


5 


92.1 


91.3 


91.5 


93.8 


6 


94.9 


94.6 


94.9 


97.6 


7 


95.9 


96.3 


96.3 


99.7 


8 


96.0 


96.7 


97.5 


100.0 


9 


96.3 


97.0 


98.2 


100.5 


10 


96.3 


97.0 


98.9 


100.6 



a Similar in_vitro studies were conducted on tablets prepared as described in Example 3. but using 
900ml aqueous buffer (pH 6.5, USP buffer) only. 
Results are given in Table 2. 
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TABLE 2 



70 



Time (hr) 


Wt. % Dihydrocodeine 




Tartrate released 


1 


38.6 


2 


55.8 


3 


68.5 


4 


78.7 


5 


86.5 


6 


92.6 


7 


96.7 


8 


99.2 



C. Similar in vitro studies were conducted on tablets prepared as described in Example 4 but 
900ml aqueous buffer (pH 6.5. USP buffer) only. 
Results are given in Table 3. 



TABLE 3 



Time (hr) 


Wt. % Dihydrocodeine 




Tartrate released 


1 


31.9 


2 


48.6 


3 


60.9 


4 


70.9 



D. Similar in vitro studies were conducted on tablets prepared as described in Example 5 but 
900ml aqueous buffer (pH 6.5, USP buffer) only. 
Results are given in Table 4. 



TABLE 4 

35 



Time (hr) 


Wt. % Dihydrocodeine 




Tartrate released 


1 


42.1 


2 


60.6 


3 


73.6 


4 


83.7 


5 


91.2 


6 


96.5 


7 


99.3 



Clinical Studies 

A. A single dose, randomised, comparative, pharmacokinetic study was conducted on 6 subjects 
employing. 

i) A controlled release dihydrocodeine tartrate tablet prepared as described in Example 1 (a 60mo 
dose), and y 

ii) 2 x 30mg Dihydrocodeine tartrate tablets (DF1 18: Trade Mark; a 60mg dose). 
Analysis of the plasma samples for dihydrocodeine was performed as follows: 

(a) Extraction of the plasma sample with dichloromethane, 

fb) Extraction of the dichloromethane layer with dilute sulphuric acid, and 
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ici H?LC analysts of the acidic ;aver. 
Results are given in Tabie 5 



TABLE 5 



75 



20 



25 



\ Time (r\r, 
1 


I Mean Plasma Cone, tng ml) 


1 
1 




DF 1 1 ft 
ur \ \ o 


• 0.25 




7 


0.50 




80 


0.75 




160 


1.0 




one 


1.25 




177 


1.50 




194 


2.0 


108 


183 


3.0 


130 - 


137 


4.0 


111 


119 


5.0 


114 




6.0 


110 


73 


8.0 


85 


51 


10.0 


63 


31 


12.0 


34 


23 


14.0 


27 




24.0 


6 
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35 



40 



B. A phase III open randomised comparative cross-over study was conducted on 54 patients employing 

(i) Controlled release dihydrocodeine tartrate (60mg) tablets prepared as described in Example 5 and 

(ii) Dihyorocodeme tartrate (30mg) normal release tablets {DF1 18. Trade Mark), 
in the control of moderate to severe pain in osteoarthritis. 

On recruitment into the study, patients were randomly allocated to receive either controlled release or 
normal release tablets for 3 weeks. Patients were then "crossed over" to receive the alternative analgesic 
for a further 3 weeks. The starting dose in all cases was I20mg dihydrocodeine tartrate per day, either one 
controlled release tablet taken twice a day or one normal release tablet taken four times a day 

At the end of the first week, the dose could be doubled to 240mg dihydrocodeine tartrate per day 
e.ther two controlled release tablets taken twice a day or two normal release tablets taken four times a day* 
if pain control at the starting dose was unsatisfactory and side effects were not a problem. 

Patients were crossed over to the second study medication on a mg. for mg. basis. 

The patients were assessed for severity of pain (on a scale 0 (no pain) to 5 (severe pain)) both on entry 
to the study and at the end of each three week period. 

Results of the pain assessment are given in Table 6. 



TABLE 6 





Baseline 


Normal Release 
DHC Tartrate 


Controlled Release 
DHC Tartrate 


Rain scores for Completing Patients 


0 


0 


1 


1 




1 


5 


4 


9 




2 


26 


26 


23 




3 


15 


7 


5 




4 


7 


1 


1 




5 


1 


0 


0 


Non-Completing Patients 


0 


15 


15 


Total 


54 


54 


54 



45 



50 



55 
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Using to W.lcoxcn matcnec pairs signed rank test (see Non-parametric statistics for the behaviou.-a' 
sciences, a S.egel. 1956). it was found that the difference between the categorical pain scores for baseline 
and controlled release tablets reachec much greater significance (p<0.0i) than the difference between the 
baseline anc normal release tablets (p<0.05). 

s The oatients were also assessed for seventy of pa.n by the visual analogue score -VASi method 
. Results are given m Tade 7. 



TABLE 7 





Baseline 


Normal Release DHC Tartrate 


Controlled Release DHC Tartrate 


Patients Completing the study 


54 


39 


38 


VAS 


55.4 


42.5 


38.3 
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Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT. LI, LU, NL, SE 

20 LT d , ?Z°T d r f aSe - ° ra ' d0SaQe '° rm ' the d0Sa9e f0rm " m P^ing an analgesically effective 
amount of d,h y drocode,ne or a salt thereof in a controlled release matrix wherein the dissolution rate in 
of the dosage form, when measured by the USP Paddle Method at 100 rpm in 900ml aqueoJi 

air, h. H W , een 'If" 72) 3t 37 * C iS b6tWeen 25% and 60% < b * wt > <*hydrocodeine released 
olf \k " 5 anCJ 8 ° % <by W,) dih y*°codeine released after 2 hours, between 60% and 
25 90 - 0 (by wt) d.hydrocodeine released after 3 hours and between 70% and 100% (by wt) 
d.hvdrocodeine released after 4 hours, the in vitro release rate being independent of P H between pH 
1.6 ana 7.2 and chosen such that the peak plasma level of dihydrocodeine obtained in vivo occurs 
between 2 and 4 hours after administration of the dosage form. 

A dosage form according to claim 1 characterised in that the in vitro dissolution rate is between 25% 
anc 50 * (by weight) dihydrocodeine released after 1 hour, between 45% and 70% (by weiqht) 
d-hyorocodeine released after 2 hours, between 60% and 80% (by weight) dihydrocodeine released 
after 3 hours and between 70% and 90% (by weight) dihydrocodeine released after 4 hours, preferably 
!.T;T 50% <by W6i9ht) dih y droc <*e,ne leased after 1 hour, between 45% and 65% { Z 

21, V r eine re,6aSed aft6r 2 h0UfS ' betWeen 60% and 75% wei 9™> dihydrocodeine 
released after 3 hours and between 70% and 85% (by weight) dihydrocodeine released after 4 hours. 

A dosage form according to either claim 1 or claim 2 characterised in that the peak plasma level of 
d.hydrocode.ne occurs between 2.25 and 3.75 hours after administration of the dosage form. 

A dosage form according to any one of claims 1 to 3 characterised in that an analgesically effect,ve 
amount of a d.hydrocodeine salt comprises between 30 and 180mg. preferably between 60 and )20mq 
of dihydrocodeine tartrate. a ' 

A dosage form according to any one of claims 1 to 4 characterised in that the controlled release matrix 
compnses at least one water soluble hydroxyalkyl. preferably C, to C* alkyl. cellulose, at least one 
to Cas preferably Cm to C ^ajjpMfo^tcoha! and. optionally, at least one polyalkylene glycol 
preferably polyethylene glyco l. y y 

A dosage form according to any one of claims 1 to 5 characterised in that the at least one hydroxyalkyl 
cellulose comprises hydroxypropyl cellulose, hydroxypropylmethylceilulose or. preferably hydrox- 

yetriylceilulose. 

A dosage form according to either claim 5 or claim 6 characterised in that the dosage form contains 
between 2% and 20% (by weight), especially between 3% and 12% (by weight), of the at least one 

hycroxyaiKylcellulose. 



40 



4. 



45 5. 



50 6. 



55 
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8. A oosage form according to any one of claims 5 10 7 characterised m that the aliphatic a.cohoi 
comprises lauryl aiconoi. myristy? a<cono! stearv! alcohol or. preferaoiv. cetvi aiconoi o- cetostearv! 
aiconoi 

5 9. A dosage form according to any one of claims. 5 to 8 characterised in that tne dosage form contains 
between 3°-c and 40%. oreferably between 12° C and 36%. (by weigntf of the at least one fair.- aiconoi 
or o: the at least one fatty aiconoi and tne at least one poiyalkyiene giycol. 

10. A dosage form according to any one of claims 5 to 9 characterised in that the ratio of the at least one 
;o hydroxyalkyl cellulose to the at least one aliphatic alcohol/polyalkylene glycol is between 1:2 and 1:4. 
preferably between i :3 and 1 :4 

Claims for the following Contracting States : AT, ES, GR 

75 1. A process for the preparation of a solid, controlled release, oral dosage form characterised by 
incorporating an analgesically effective amount of dihydrocodeine or a salt thereof in a controlled 
release matrix wherein the dissolution rate in vitro of^the dosage form, when measured by the USP 
Paddle Method at 100rpm in 900ml aqueous buffer (pH between 1.6 and 7.2) at 37 -C is between 25% 
and 60% (by wt) dihydrocodeine released after ihour. between 45% and 80% (by wt) dthydrocodeine 

20 released after 2 hours, between 60% and 90% (by wt) dihydrocodeine released after 3 hours and 
between 70% and 100% (by wt) dihydrocodeine released after 4 hours, the in vitro release rate being 
independent of pH between pH 1.6 and 7.2 and chosen such that the peak plasma level of 
dihydrocodeine obtained in vivo occurs between 2 and 4 hours after administration of the dosage form. 

25 2. A process according to claim 1 characterised in that the in vitro dissolution rate is between 25% and 
50% (by weight) dihydrocodeine released after 1 hour, between 45% and 70% (by weiaht) 
dihydrocodeine released after 2 hours, between 60% and 80% (by weight) dihydrocodeine released 
after 3 hours and between 70% and 90% (by weight) dihydrocodeine released after 4 hours, preferably 
between 30% and 50% (by weight) dihydrocodeine released after 1 hour, between 45% and 65% (by 

30 weight) dihydrocodeine released after 2 hours, between 60% and 75% (by weight) dihydrocodeine 
released after 3 hours and between 70% and 85% (by weight) dihydrocodeine released after 4 hours. 

3. A process according to either claim 1 or claim 2 characterised in that the controlled release matrix 
comprises at least one water soluble hydroxyalkyl. preferably C- to C 6 alkyl, cellulose, at least one C- 

35 to C 36 . preferably Cm to C22. aliphatic alcohol and, optionally, at least one poiyalkyiene glycol, 
preferably polyethylene glycol. 

4. A process according to any one of claims 1 to 3 characterised in that the at least one hydroxyalkyl 
cellulose comprises hydroxypropyl cellulose, hydroxypropylmethylcellulose or, preferably hydroxyethyl- 

40 cellulose. 

5. A process according to either claim 3 or claim 4 characterised in that the dosage form contains 
between 2% and 20% (by weight), especially between 3% and 12% (by weight), of the at least one 
hydroxyalkylcellulose. t 

6. A process according to any one of claims 3 to 5 characterised in that the aliphatic alcohol comprises 
lauryl alcohol, myristyl alcohol, stearyl alcohol or, preferably, cetyl alcohol or cetostearyl alcohol. 

7. A process according to any one of ciaims 3 to 6 characterised in that the dosage form contains 
between 8% and 40%. preferably between 12% and 36%, (by weight) of the at least one fatty alcohol 
or of the at least one fatty alcohol and the at least one poiyalkyiene glycol. 

8. A process according to any one of claims 3 to 7 characterised in that the ratio of the at least one 
hydroxyalkyl cellulose to the at least one aliphatic alcoholpolyalkylene glycol is between 1:2 and 1:4. 

55 preferably between 1 :3 and 1 :4. 

9. A process according to claim 1 characterised by 
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«a. wet granulating at least one water solubie hydroxyalkyl cellulose w,th dihvdrocodeine or a 
amyerocoaeine salt to form granules. 

*i 'nixing the hyaroxyaikyi cellulose containing granules with at least one C- ; -C« aliphatic alcohol, 
tci ootionaiiy. compressing and shaDing the granules 

10. A process according , 0 clam 9 characterised in that the at least one water soluble hydroxyalkyl 
cellulose anc the dihydrocode.ne or the dihydrocoaeine salt are wet granulated with water, the weight 
ratio of the water to the dry weight of the at least one water soluble hydroxyalkyl cellulose being 
between 1.5 to 1 and 5 to 1, especially between 1.75 to 1 and 3.5 to 1. 

PatentanspnJche 

Patentanspriiche fur folgenden Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU. NL SE 

1. Feste. orate Dosierungsform mit kontrollierter Freisetzung. wobei die Dosierungsform eine analgetisch 
w.rksame Menge von Dihydrocodein oder einem Saiz hiervon in einer Matrix fur kontrollierte Freiset- 
zung umfaflt. worin die Auflosungsrate der Dosierungsform in vitro, gemessen nach der USP ROhrer- 
Methode be, 100 Upm in 900 ml wassrigem Puffer ( P H zwischirH.e und 7.2) bei 37- C zwischen 25 
° . o . t % (l " GeWiCht> naCh 1 h frei 9 eset2te s Dihydrocodein. zwischen 45 % und 80 % (in Gewicht) 
nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 90 % (in Gewicht) nach 3 h freigesetztes 
D^ydrocodem und zwischen 70 % und 100 % (in Gewicht) nach 4 h freigesetztes Dihydrocodein 
™ I d ' e /; eise,2un 9srate in vitro vom P H zwischen 1,6 und 7.2 unabhangig ist und so 
ausgewahl ,st. dafi der mWyo erzielte Spitzenplasmapegel von Dihydrocodein zwischen 2 und 4 h 
nach Apphkation der Dosierungsform auftritt. 
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Dosierungsform nach Anspruch 1. dadurch gekennzeichnet. da6 die Auflosungsrate in vitro zwischen 25 
o und 50 ,o (m Gew.cht) nach 1 h freigesetztes Dihydrocodein. zwischen 45 % ur,d~70% (in Gewicht) 
nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 80 % (in Gewicht) nach 3 h freigesetztes 
D^hydrocodem und zwischen 70 % und 90 % (in Gewicht, nach 4 h freigesetztes Dihydrocodein 
beuazugt zw.schen 30 % und 50 % (in Gewicht, nach 1 h freigesetztes Dihydrocodein! zwischen 45 % 
und 65 , (,n Gew.cht) nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 75 % (in Gewicht, 
nach 3 h freigesetztes Dihydrocodein und zwischen 70 % und 85 % (in Gewicht) nach 4 h freigesetztes 
Dihydrocodein. betragt. y 

aTZTn T ^ T AnSPrU ° h 1 ° dSr AnSpruCh 2 ' dadurch 9ekennzeichnet. daS der Spitzenplasmape- 
gel des D.hyarocode.ns zwischen 2.25 und 3.75 h nach Applikation der Dosierungsform auftritt. 

S!*rf^ m n3Ch 8 nT AnsprQche 1 bis 3 ' d » gekennzeichnet. dafl eine analgetisch 
wirksame Menge e.nes D.hydrocodeinsalzes zwischen 30 und 1 80 mg. bevorzugt zwischen 60 und 1 20 
<o mg, Dihydrocodeintartrat ausmacht. 

5 ' UnTTf °'c naCh 8inem Ans P rtiche 1 bis 4 - ^durch gekennzeichnet. daS die Matrix mit 
kont olherter Fre.setzung wenigstens eine wasserlosliche Hydroxyalkyl-. bevorzugt C- bis C-Alkyl- 
SIS wen ' 9 D Stens ii f i " en aliphatischen C 2 -bis C 3i -. bevorzugt c,«- bis Cw-Alkohol und. wahlweise. 
wenigstens em Polyalkylenglykol. bevorzugt Polyethylenglykol. umfaBt. 

SSrZ ,( ? rrn , 1 n , aCh u nem AnsprUche 1 bis 5 - dadu '<* gekennzeichnet. daC die wenigstens eine 
Hyd oxya kylcellulose Hydroxypropylcellulose. Hydroxypropylmethylcellulose Oder, bevorzugt Hydroxy- 
ethylcellulose. umfaflt. ' 

Dosierungsform nach Anspruch 5 Oder Anspruch 6. dadurch gekennzeichnet. da(3 die Dosierungsform 
zwischen 2 % und 20 ,in Gewicht). insbesondere zwischen 3 % und 12 », (i „ GeLchn Tr 
wenigstens emen Hydroxyalkylcellulose enthalt. 

" 8 " M^7^T.T\T em AnsprUche 5bis " dadurch gekennzeichnet. dafl der a.iphatische 
Alkohol Laurylakohol. Mynsty.a.kohol. Stearylalkohol Oder, bevorzugt. Cetylalkohol Oder Cetosteary.alko- 

no) Urt 1 1 3(jt. 
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9> ?' 8 .'!^;f m "fT. 6 ^ Ar!SDr:iCn6 5 «* 8 - d3durCh ^ennzeichnet. oaS d,e Dcs.er u n~ f0fm 
I Und 40 V b ' ev0r2 -- , 2 °e und 36 V ,in Gew.cht) des .e.cs^^" 

i-e,;cKon?:3 U nc oes wen.jsteis Polyaikylenglykols enthSlt. " 

10. Dos.er U ncs«orm nach e.nem der Anspruche 5 bis 9. dadurch gekennzeichnet. caE ca* v-nSftn- 
wen^esiens einen HyaroxyalKv.ce.iu.ose zu dem wenigstens e.nen aiipnat,^ Al £ 
no, r 3 .valKy,englyko. zw.schen 1 : 2 a nc 1 : 4. oevorzugt zwischen i : 3 und 1 : 4. liegt. 

Patentanspruche fur folgenden Vertragsstaaten: AT. ES. GR 

1. Verfanren zur Herstel.ung einer fasten, oraien Dosierungsform mit kontro.I.erter Fre.setzung gekenn- 
ze,cnnet curch .nkorponeren e,ner ana,ge»,sch wirksamen Menge von Dihydrocode.n Oder e.nes Sa!z es 
hervon ,n einer Matr.x m„ kontrollierter Freisetzung. worin die Auflosungsrate der DosieJE^J 

^J^TTT T R0hrer " MethOde bei 100 "Prn in 900 m. wLrioem Puffer ^hTw^ 
1.6 und ,2, be. 37- C zwischen 25 % und 60 % (in Gewicht) nach 1 h freigesetztes Dihydrocodem 

n IS rT e > h t ?, % <m GeW,Cht) naCh 2 h ^™<* Dihydrocodein. LscZ soTZ Sl 

On Gewicht) nach 3 h fre.gesetztes Dihydrocodein und_ 2 wischen 70 % und 100 % On Gewicht) nach 4 

rabbet Dih r° C0d6in be,r§9t ' W0b6i diS « -tro vom pH zw sch j 'und 7 2 

unabnangig ,st und so ausgewahlt ist. dafi der mvivo erzielte Spitzenpiasmapegel von Dihydrocodein 
zw.schen 2 und 4 h nach Applikation der Dosieru^iform auttritt. u.hydrocode.n 

2. Verfanren nach Anspruch i. dadurch gekennzeichnet, daB die Auflosungsrate in vitro zwischen 25 - 
und 50 % on Gewicht, nach 1 h freigesetztes Dihydrocodein. zw.schen^S % T^To % . >gJL^ 
nach 2 h freigesetztes Dihydrocodein, zwischen 60 % und 80 % (in Gewicht* na-h 3 h fr*™Z. 
D^yorocodein und zwischen 70 % U nd 90 % «in Gewicht, nach 4^ ^ Si y X 0 e n 
bevo zugt zw.schen 30 % und 50 % (in Gew.cht) nach , h freigesetztes Dihydrocodein zw^n 45 % 
und o5 % (,n Gew.cht) nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 75 % On Gewicht 

U " — 70 % - 85 % * ^wiO "-4 h^ges^ 

^ k^*- T- AnSPmCh 1 ° der AnSPrUCh 2 ' dadurch 3ekennzeichnet. daB die Matrix fur die 
ko nt olhene Fre.setzung wenigstens eine wasser.6s.iche Hydroxyalkyl, bevorzug, C- b C.-A.kyi! 
cellulose, wenigstenseinen aiiphatischenC, 2 - bis C 3C - bevorzuntr hie r ^ k, V 
wenigstens e,n Po.yalkyleng.ykoi. bevorzugt P^^^ ^ wM ***' 

4. Verfanren nach einem der Anspruche 1 bis 3. dadurch gekennzeichnet, daB die wenigstens eine 
SSIuS^ Hydroxy P ro P y,methy,ce„u,se ode, bLr^r^ 

5 ' SSc^a^uSTJ ? °r 6r A K SPrUCh 4> 9 eken ^^hnet. daB die Dosierungsform 

zw.schen 2 ,. und 20 % (,n Gew.cht). insbesondere zwischen 3 % und 12 % (in Gewicht) der 
, wenigstens einen Hydroxyalkylcellulose enthalt. (in oewicht). der 

6. Verfahren nacr . einem der Anspruche 3 bis 5. dadurch gekennzfcchnet. daB der aliphatische Alkohol 
Laurylakoho,, Myristyla.koho,. Stearyla.koho. Oder, bevorzugt. Jetylaikoho. o^'SS^SSSi 

? ' zt rf sfheT 8 " aC lr4T- de n AnSPriiChe 3 ^ dadUrCh aeken " 2 «. ^3B die Dosierungsform 

Flttaikohnit nn "! °" 91 2W ' SChen 12 *" Und 36 < in Gewicnt > *s wenigstens einen 

Fettalkohols und des wenigstens einen Polyalkylenglykols enthalt. 

^ Ipn!T^ n ° aCh 6inem d8r AnsprDche 3 b, s 7, dadurch gekennzeichnet. daB das Verhaltnis der 

Z^ v ^L^'° Xy T^ elM0Se ZU dem -"^stens einen a-thatShe A. o 
hol Polyalkylenglykol zw.scnen 1 : 2 und 1 : 4. bevorzugt zwischen 1 : 3 und 1 : 4. I.egt. 

9. Verfanren nach Anspruch 1 . gekennzeichnet durcrr 
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ib> Mischen der Hydroxyalkyicellulose enthaltenden Granulen mit wenigstens einem aiiphatischen 
C- :-C->^-Alkohol. und 

\C! wahiweise Pressen und Formen der Granulen. 

10. Vertahren nach Ansprucn 9. cadurch gekennzeichnet. cafi die wenigstens erne wasserlosliche Hydroxy- 
aikyicellulcse und das Dihydrocodein Oder das Dihydrocodeinsalz mit Wasser naflgranuliert werders. 
wobei das Gewichtsverhaltnis des Wassers zu dem Trockengewicht der wenigstens einen wasserlosli* 
Chen Hydroxyalkyicetlulose zwischen 1.5 zu 1 und 5:u1. insbesondere. zwischen 1.75 zu 1 und 3 5 zu 
l.liegt. 

Revendications 

Revendications pour les Etats contractants suivants : BE, CH ? DE, FR, GB, IT, LI, LU, NL, SE 

1. Forme ^administration orate solide a liberation controlee. ia forme d'administration comprenant une 
quantite de dihydrocodeine ou d'un de ses sels efficace au point de vue analgesique dans une matrice 
pour liberation controlee dans laquelle la vitesse de dissolution in vitro de la forme d'administration, 
lorsqu'elle est mesuree par la methode par palettes de I'USP a 100 tpm dans 900 ml de tampon 
aqueux (pH entre 1.6 et 7.2) a 37 "C se situe entre 25% et 60% (en poids) de dihydrocodeine liberes 
apres une heure. entre 45% et 80% (en poids) de dihydrocodeine liberes apres 2 heures, entre 60% et 
20 90% (en poids) de dihydrocodeine liberes apres 3 heures et entre 70% et 100% (en poids) de 
dihydrocodeine liberes apres 4 heures, la vitesse de liberation in vitro etant independante du pH entre 
pH 1.6 et 7.2 et choisie de telle maniere que le pic du taux plasmatique de la dihydrocodeine obtenu in 
vivo se presente entre 2 et 4 heures apres ('administration de la forme d'administration. ~~ 
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Forme d'administration selon la revendication 1, caracterisee en ce que la vitesse de dissolution in vitro 
se situe entre 25% et 50% (en poids) de dihydrocodeine tiberes apres 1 heure. entre 45% et 70%1en 
poids) de dihydrocodeine liberes apres 2 heures, entre 60% et 80% (en poids) de dihydrocodeine 
liberes apres 3 heures et entre 70% et 90% (en poids) de dihydrocodeine liberes apres 4 heures. de 
preference entre 30% et 50% (en poids) de dihydrocodeine liberes apres 1 heure. entre 45% et 65% 
(en poids) de dihydrocodeine liberes apres 2 heures. entre 60% et 75% (en poids) de dihydrocodeine 
liberes apres 3 heures et entre 70% et 85% (en poids) de dihydrocodeine liberes apres 4 heures. 

3. Forme d'administration selon Tune quelconque des revendications 1 et 2, caracterisee en ce que ie pic 
du taux plasmatique de la dihydrocodeine se presente entre 2.25 et 3.75 heures apres ('administration 

35 de ia forme d'administration. 

4. Forme d'administration selon 1'une quelconque des revendications 1 a 3. caracterisee en ce que une 
quantite efficace au point de vue analgesique d'un sel de dihydrocodeine comprend entre 30 et 180 
mg, de preference entre 60 et 120 mg de tartrate de dihydrocodeine. 
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5. Forme d'administration selon I'une quelconque des revendications 1 a 4. caracterisee en ce que la 
matrice pour liberation controlee comprend au moins une hydroxyalkyl - de preference alkyl en C:-C<; - 
cellulose soluble dans I'eau. au moins un alcool aliphatique en Ci? a C 36 , de preference Cn a C 22 et. 
facultativement, au moins un polyalkylene glycol, de preference du polyethylene glycol. 

6. Forme d'administration selon I'une quelconque des revendications 1 a 5. caracterisee en ce que la (les) 
hydroxyalkyl cellulose(s) comprend (comprennent) de I'hydroxypropyl cellulose, de I'hydroxypropylme- 
thylcellulose, ou de preference, de Thydroxyethylcellulose. 

7. Forme d'administration selon I'une quelconque des revendications 5 ou 6. caracterisee en ce que la 
forme d'administration contient entre 2% et 20% (en poids). specialement entre 3% et 12% (en poids) 
d'hydroxyalkylcellulose(s). 

8. Forme d'administration selon I'une quelconque des revendications 5 a 7. caracterisee- en ce que 
I'alcool aliphatique comprend de I'alcool lauryli'que. de I'alcoot myristyiique. de I'alcool stearylique ou. 
de preference, de I'alcool cetylique ou de i'alcool cetostearylique. 
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9. Forme d'administration selon i'une -juelconcue des revendications 5 a 8. caractens" *r ~ QU c , a 
forme coadministration conuent er.t-e 3% et 40%. ae preference enire 12% et 36% ier. D 0 ^ds"-!*air~,o" 
ist aras ou d'aicooKsi gras e: ae poiyaikyienf giycolisi. " 

10. Forme d'administration seior, I'une quelconque des revendications 5 a 9. caracteri« o n ce au* io 
raDpon hydroxyalkyi celiuiose(S) sur a.cooi.s, aiiphatique(s>-polvalkviene aiycoKs- e«t -are i- 2 e'W 
de oreference entre i :3 et 1:4. " ' 

Revendications pour les Etats contractants suivants : AT. ES. GR 

1. Procede pour la preparation d'une forme d'administration orale solide a liberation control^ caract*ris= 
en ce qu'on .ncorpore une quantite de dihydrocodeine ou d'un de ses sels efficace au point de vue 
analges.que dans une matrice pour liberation controlee dans laquelle la vitesse de dissolution in vitro 
de la forme d'admmistration. lorsqu'elle est mesuree par la methode par palettes de I'USP a 100 toS 
oans 900 ml de tampon aqueux ( P H compris entre 1.6 et 7.2) a 37 -C se situe entre 25% et 60% (en 
po.os) de dihydrocodeine liberes apres une heure. entre 45% et 80% (en poids) de dihydrocodeine 
liberes apres 2 heures. entre 60% et 90% (en poids) cfe_dihydrocodeine liberes apres 3 heure-= et entre 
70% et 100% (en poids) de dihydrocodeine liberes apres 4 heures. la vitesse de liberation in vitro -tant 
independante du pH entre P H t.6 et 7.2 et choisie de telle maniere que le pic du taux piaFmaTi^Te de 
la d.hydrocode.ne obtenu in vivo se presente entre 2 et 4 heures apres I'administration de la forme 
d administration. 

2. Procede selon la revendication 1. caracterise en ce que la vitesse de dissolution in vitro se situe entre 
25 * et 50% (en poids) ae dihydrocodeine liberes apres 1 heure, entre 45% e~70% (e n poidsi de 
dihydrocodeine liberes apres 2 heures. entre 60% et 80% (en poids) de dihydrocodeine liberes apres 3 

S feS ^r 1 ' 6 7 ° % 61 9 ° % <6n P ° idS) dS dih y° r °codeine 'i°eres apres 4 heures. de preference entre 
30,. et 50 /o (en poids) de dihydrocodeine liberes apres 1 heure. entre 45% et 65% (en poids) de 
dihydrocodeine liberes apres 2 heures. entre 60% et 75% (en poids) de dihydrocodeine liberes apres 3 
heures et entre 70% et 85% (en poids) de dihydrocodeine liberes apres 4 heures. 

3. Procede selon la revendication 1 ou la revendication 2. caracterise en ce que la matrice oour liberation 
controlee comprend au moins une hydroxyalkyi - de preference alkyl en C ; -C 5 ■ cellulose soluble dans 
I eau. au moins un alcool aliphatique en a C 3i . de preference C. a C 2: et. facultativement au 
moms un polyalkylene glycol, de preference du polyethylene glycol. 

4. Procede selon I'une quelconque des revendications 1 a 3. caracterise en ce que la (les) 
hydroxya kylcellulose(s) comprend (comprennent) de I'hydroxypropyl- cellulose, de I'hydroxypropylme- 
myi-cellulose. ou de preference, de I'hydroxyethylcellulose. 

5. Procede selon I'une quelconque des revendications 3 et 4. caracterise en ce que la forme d'adm.nistra- 
Sose 0nt ' ent 6ntre 2% 61 P ° idS) ' Sp4dalement en,re 3% et 12% <en Poids) d'hydroxyalkylcel- 

6. Procede selon I'une quelconque des revendications 3 a 5. caracjgrise en ce que I'alcool aliphatique 
comprend de I alcool laurylique. de I'alcool myristylique. de I'alcool stearylique ou de preference de 
l alcool cetylique ou de I'alcool cetostearylique. 

7. Procede selon I'une quelconque des revendications 3 a 6. caracterise en ce que la forme d'administra- 
lon contient entre 8% et 40%. de preference entre 12% et 36% (en poids) d'alcool(s) gras ou d'alcool- 
(S) gras et de polyalkylene glycol(s). 



8. 



Procede selon I'une quelconque des revendications 3 a 7. caracterise en ce que le rapport hydroxval- 
ky cellulose(s) sur alcool(s) al.phatique(s) polyalkylene glycol(s) est entre 1:2 et 1:4. de preference 

entre 1 :3 et 1 *4. 

Procede selon la revendication 1 . caracterise en ce que: 

fa) on granule par voie humide au moins une hydroxyalkyi cellulose soluble dans Teau avec de la 
oinydrocodetne ou un sel de dihydrocodeine pour former des granules: 
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(b) on melange les granules contenant I'hydroxyalkylcellulose avec au moins un alcool aliphatique 
en Ct; - C 36 et 

(C) facultativement. on comprime et on met en forme les granules. 

10. Procede selon la revendication 9, caracterise en ce que I'hydroxyalkylcellulose soluble dans I'eau et la 
dihydrocodeine ou le sel de dihydrocodeine sont granules par voie humide avec de I'eau, le rapport en 
poids de I'eau sur le poids sec d'hydroxyalkylcellulose(s) etant entre 1.5 sur 1 et 5 sur 1 specialement 
entre 1.75 sur 1 et 3.5 sur 1. 
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